Today in Russia and all over the world significant efforts are invested in building biobanks-specialized facilities for storing biological materials for research and medical purposes. The successful functioning of biobanks depends directly on people's willingness to donate their biological materials. No previous studies of people's attitudes toward donations to biobanks have been undertaken in Russia. The goal of this study was to measure attitudes toward biobank donation among young Russians and to evaluate potential sociodemographic and personality factors that play a role in a person's readiness to become a donor. data from 542 students at Saint Petersburg State University were collected from group-administered paper-and-pencil questionnaires. Only one-fifth of the students knew about the existence of biobanks, while roughly the same number believed they might have heard something about them but were not absolutely certain. However, the students indicated a relatively high level of readiness to become biobank donors (74%). Willingness to be a biobank donor was correlated significantly with studying biology and was just modestly correlated with students' values. In addition, we found gender-specific differences in the biobank characteristics that students felt were important in making a decision about whether to donate. The study demonstrated that today the attitudes of the general population (at least, those of the subgroup studied, students) do not pose a problem for the further development of biobanking in Russia.
new me thods of diagnostics and treatment, as well as for reaching other goals (O'doherty & Hawkins, 2010; Riegman et al., 2008; Serepkaite, Valuckiene, & Gefenas, 2014; Sudlow et al., 2015; Thompson & Willeit, 2015) .
The successful functioning of biobanks depends directly on people's willingness to donate their biological materials for purposes of research and storage. Therefore, the availability of voluntary donors is the cornerstone of any biobanking system (Gaskell & Gottweis, 2011) . In fact, every country that has tried to establish such a system has evaluated the extent to which different groups among the general population were ready to make such a donation as well as the key factors people consider when deciding to become a donor.
Russia has made several attempts to establish specialized biobanks (Buikin, 2012) , and there is sufficient reason to believe that these practices will continue. However, so far no attempts have been made in Russia to study people's attitudes toward this particular type of biological donation. The lack of such information could jeopardize the proliferation of biobanks in the future.
At the same time, this phenomenon, which is still a novelty in Russia, is interesting from the point of view of psychology because its psychological context is not entirely clear. Should we view the psychological significance of biobanking donation as a variation on donations in the wider sense of the word, as its usefulness for other people is not quite obvious? Or are some other mechanisms in play?
The goals of this study were to look at attitudes toward biobank donation among young Russians by using St. Petersburg State University students as subjects and to evaluate potential sociodemographic and personality factors playing a role in a person's readiness to become a donor.
According to the normative theory of altruism, values are one of the most significant predictors of altruism, along with norms and a sense of moral obligation (Feigin, Owens, & Goodyear-Smith, 2014 ). In its turn, altruism is one of the main motivating factors in the decision to become a biobank donor (Kettis-Lindblad, Ring, Viberth, & Hansson, 2006) . Therefore, one of the goals of this study was to look at the correlation between a person's readiness to become a biobank donor and that individual's value orientations.
Method data were collected as part of a larger monitoring study of the lifestyles and health attitudes of students at St. Petersburg State University in October 2014. In order to guarantee the representative nature of the study, stratified sampling was used. during the first stage, proportional nonsystematic sampling was used, taking into consideration education specialization: humanities vs. natural sciences. Out of a total of 22 departments, 3 natural sciences departments and 3 humanities departments were chosen randomly. during the second stage, total sampling of all courses was used. during the third stage, proportional nonsystematic sampling was used: only those students who happened to be on the university premises on the day of the survey filled out the questionnaire.
Most of data were collected by group-administered paper-and-pencil questionnaires. Participants filled in the questionnaires anonymously in the classroom with the research coordinators functioning as survey leaders. Participation was voluntary and did not involve monetary compensation; no identification information was collected. Participants were told that they could leave the form blank if they decided not to participate in the study. If they decided to participate, they had to sign an informed-consent form.
A total of 542 questionnaire forms met the criteria for statistical processing. Among the interviewees, 163 (30.1%) were male and 379 (69.9%) were female. The average age was 19.5 ± 2 years old.
The questionnaire consisted of several parts. This article looks at some of these parts, in particular those that correlate the most with the goals of the study:
(1) Awareness of and attitudes toward becoming a biobank donor: being aware of the term; having a notion of one's willingness to become a biobank donor; and evaluating the validity of various factors in making such a decision. This was the definition of biobank given in the questionnaire: "A biobank is a specialized facility for storing biological materials, for example, samples of blood, saliva, urine, or dNA, for scientific and medical purposes. Imagine that you are asked to provide samples of your blood (urine, saliva, etc.) that in the future will be used to study the nature of various diseases. " (2) The terminal values set of the Rokeach Value Survey. The students were asked to choose from a general list (N=18) not more than five values that they found the most significant. (3) Self-evaluation of various qualities and personality traits. The informants evaluated their qualities (for example, sexual appeal, ability to withstand hardships, ability to fulfill the requirements of the learning process) on a scale of 1 to 7, where 7 stands for the maximum degree of any given quality and 1 stands for the complete lack of the quality. (4) Evaluation of one's satisfaction with various aspects of one's life. The informants evaluated to what degree they were satisfied with their relationships (vis-à-vis classmates, professors, parents), their financial situation, their sexual relationships, and the psychological atmosphere in the department in which they were studying, on a scale of 1 to 5, where 1 means "completely unsatisfied" and 5 means "completely satisfied. " (5) Sociodemographic characteristics: sex, age, department and year of study, religious affiliation, marital status, having children.
data analysis included calculation of the frequency distributions of the variables of interest for every university department and for the entire sample. In order to assess correlations between key variables that characterize attitudes toward becoming a biobank donor and sociodemographic and personality factors, the Pearson chi-squared test or Student's t-test was used. All the variables that indicated the existence of a significant correlation with attitudes toward biobanking in a binary model at the significance level <0.1 were entered into the logistic regression model. All statistical analyses were performed using SPSS version 16.
Results

Awareness of biobanking
Only one-fifth of the students (21.1% (17.6-24.5)) knew about the existence of biobanks, while roughly the same number believed they might have heard something about them but were not absolutely certain (19.6 (16.2-22.9) ). The highest degree of awareness was demonstrated by the students who were studying biological disciplines (38.5% (28.8-48.3)), while the least informed students were those studying mathematics (8.8% (2.6-14.9)) (p ≤ 0.001). As for the humanities, the per centage of students who had heard the term biobank was about 16-22% ( Fi gure 1). The degree of the students' awareness did not correlate in any significant way with their sex or the number of years that they had already been at the university. Thus, we might assume that the students' awareness of the existence of biobanks was not directly linked to studying at the university. More likely, it was acquired through other channels, possibly through the media.
Notions about readiness to become a biobank donor
The majority of the students (73.9% (70.2-77.6)) indicated that they would react favorably to an offer to donate some of their biological materials to a biobank. More specifically, every fifth student (22.9% (19.4-26.5)) was absolutely certain that he/ she would do so if presented with the opportunity. Of all those who filled out a questionnaire, 5.4% (3.5-7.3) indicated that they would categorically refuse to become such donors.
The most important kind of information that the students indicated they would need in order to make a decision about becoming donors was the specific goal of the research (mean 1.6 points out of a maximum of 2) (Figure 2 ). Other significant factors included the following: research methods, type of biological material collected (blood, saliva, etc.) , and ability to donate samples anonymously. For the majority of those tested, the significant factors did not include payment for being a donor or the sources of research funding. In addition, the students did not consider approval of their close social circle an important factor in agreeing to become a donor. Apparently, the informants were planning to make such a decision on their own. A small percentage of the informants (3.2% (1.7-4.7)) also mentioned other factors that they considered important. Above all, these included the safety of the biological-material collection procedure and the ability to get feedback based on the results of the study.
On the whole, when making a decision about becoming donors, the women students thought that the goal of the proposed research was significantly more important (very important 68.9% (64.1-73.8)) than the men did (56.1% (48.1-64.1); p ≤ 0.05); the men thought that the possibility of remuneration was more important (very important or somewhat important 71.6% (64.4-78.9)), than the women did (58.8% (53.7-63.9), p ≤ 0.01), and the men also thought that knowledge about the organization funding the research was more important (very important or somewhat important 55.1% (47.1-63.1)) than the women did (38.7% (33.6-43.8), p ≤ 0.01).
Factors in readiness to become a biobank donor
In this study we put forward a hypothesis about a correlation between a person's readiness to become a biobank donor and sociodemographic characteristics, including value orientations, satisfaction with various aspects of one's life, and selfevaluation of one's qualities and traits.
However, the study did not confirm the existence of any sociodemographic characteristics that could predict one's readiness to become a biobank donor. Sex, age, year of study, religious affiliation-none of these factors correlated with readiness to become a donor in any significant way. Also, no significant correlations were found with one's self-evaluation of specific qualities or with one's satisfac-tion with life. In particular in our sample we did not find any correlation between participants' willingness to donate and how they rated their physical and mental health, sexual attractiveness, ability to withstand the difficulties of life, academic performance, or sociability. Readiness to donate also didn't correlate with participants' satisfaction with relationships, intimacy, material living standards, or job prospects.
The multidimensional model (Table 1 ) demonstrated significant correlations with several value orientations: the propensity to declare a willingness to become a biobank donor was demonstrated significantly more often by the students for whom some of the most important individual values were gaining knowledge and having an interesting job. At the same time, the value of leading a productive life correlated negatively with the intention to donate samples to a biobank. The most predictive factor in the students' readiness to become donors was studying in the Biology department. This factor increased by 2.5 times the likelihood of a "yes" answer to the question about readiness to donate samples to a biobank. The existence of prior information about biobanking did not constitute a significant factor in one's readiness to become a donor, and this factor was not included in the final model. Thus, being a biology major constituted an independent factor in one's readiness to become a donor, and being ready to donate was not linked to higher awareness.
On the whole, the model is characterized by extremely low predictive ability, allowing us to predict less than 10% of the dependent variable dispersion (Nagelkerke R Square -0.093), as well as by its correctly classifying 76.5% of all cases.
Discussion
The results of the study, which indicate a relatively high level of readiness to become biobank donors among young Russians (74%), correlate with the results of a number of international studies, which show about 80% of the population willing to become donors (Budimir et al., 2011; Kettis-Lindblad et al., 2006; Porteri, Pasqualetti, Togni, & Parker, 2014; Wendler, 2006; ) . Nevertheless, in our opinion, the study of the factors that play a role in one's readiness to become a donor is still relevant because this knowledge guarantees that biobanks can remain viable in the long term if they do not allow the level of readiness to decrease as a result of negative influences, such as by the media (creating myths, for example).
In spite of the fact that awareness of biobanks did not figure as a significant factor in the students' readiness to become donors, we should take into consideration the experience of Western societies and be wary of insufficient awareness about biobanking among the population, as well as of a deficit of trust in official medicine and public health services, as these constitute the main barriers to biobank donorship (Kettis-Lindblad et al., 2006) . Also, among the potential risks associated with biobanking, researchers see donors' fears concerning breaches of confidentiality norms-the transfer of personal (genetic) data to third parties and, as a result, stigmatization of and discrimination against donors (Lipworth, Forsyth, & Kerridge, 2011) -as up to 90% of potential donors are worried about their privacy (Budimir et al., 2011) .
Our study did not reveal any influence of sociodemographic variables on one's willingness to become a donor, although it did reveal some gender differences in the biobank characteristics that were considered important by the students. Studies on attitudes toward biobank donation among different sociodemographic groups often contain highly contradictory conclusions. In particular, the correlation between one's willingness to be a donor and one's age is not clear-cut: a number of studies indicate an increase in readiness as one grows older (Kettis-Lindblad et al., 2006) , while others indicate a decrease (Wakefield, Watts, Homewood, Meiser, & Siminoff, 2010) .
On the whole, based on the results of studies conducted in other countries, these are the key factors in creating positive attitudes toward becoming a biobank donor: altruism, reciprocity, expectations of personal benefit from a new form of therapy, availability of direct feedback based on the results of the research, the clinical encounter surrounding donation (e.g., a test or physical examination), financial remuneration (Lipworth et al., 2011 ). However, Hoeyer (2008 points out, on the basis of a critical review of relevant studies, that attitudes toward donation are rigidly determined by the type of biological material being collected and by the donor's status. Thus, cancer patients are more likely to agree to become donors, while, in cohort studies, representatives of the general population are less favorable toward the idea. And, finally, relatives of potential cadaveric donors are the least likely to grant permission. It might be thus assumed that the more pressing the need for the results of medical studies, the more likely the possibility of a person's having a favorable attitude toward becoming a donor.
This study demonstrated an extremely limited influence of value orientations on readiness to become a donor. A certain degree of predictive ability can be attributed only to the dominant role in the personality structure of the values of gaining knowledge and of having an interesting job (perhaps, taking into consideration the nature of the study target group, of having an academic career in research). Thus, it is difficult to offer a meaningful interpretation of the moderately negative correlation that was revealed to exist between one's readiness to become a donor and valuing leading a productive life value.
Our research also revealed that studying biology can be a factor in one's readiness to become a donor. It might be argued that students who enroll and study in the department of Biology take part in a natural selection and self-selection process whose criteria include belief in the progress of biological science, biotechnology, and genetic engineering, as well as the absence of an irrational fear of science as a whole, and that these criteria allow the formation of favorable attitudes toward donation.
limitations
This study has a number of limitations. It was conducted using data from a specific subgroup of the general populace, students, whose characteristics include a young age and a high level of education with an emphasis on academic learning. As results of Western studies indicate, a high level of education invariably leads to an increase in the level of readiness to become a biobank donor (Hoeyer, 2008; Wakefield et al., 2010) . Also, as in the majority of studies on this subject, a significant limitation of our study consisted in the target variable used-that is, one's attitude toward becoming a donor. It is well known that one's readiness or intention to engage in an activity cannot always be seen as a perfect predictor of real behavior. Therefore we must realize that in reality the percentage of people who agree to and actually donate their biological materials to a biobank may turn out to be significantly lower.
Future directions of biobanking attitudes and behavior in Russia might be expanded to studying different groups of participants, including hospital patients with different conditions. From a psychological perspective it seems important to further study the motivation behind the willingness to become a biobank donor: Is it influenced by the same factors as other altruistic behaviors (blood donorship, giving to charity, for example), or is it of a different nature? conclusion This study demonstrated that today sociopsychological attitudes among the general population (at least among the subgroup studied, students) do not pose a problem for further development of biobanking in Russia. Ours is the first study in Russia that has tried to offer an empirical evaluation of attitudes toward biobank donation among young Russians. acknowledgments This study was supported by a grant from the Russian Science Foundation (project no. 14-50-00069), St. Petersburg State University.
